Lung surfactant suppresses oxygen-dependent bactericidal functions of human blood monocytes by inhibiting the assembly of the NADPH oxidase.
Surfactant is known to lower the surface tension in alveoli and affects the antibacterial functions of alveolar and peritoneal macrophages. We investigated the effects of surfactant on the bactericidal functions and oxidative metabolism of human blood monocytes and granulocytes. Monocytes incubated with surfactant ingest this material and subsequently exhibit an impaired ability to kill ingested bacteria. Granulocytes incubated with surfactant do not ingest this material, and their bactericidal functions are not affected. However, granulocytes that have ingested surfactant-coated Staphylococcus aureus display an impaired ability to kill these bacteria. Moreover, in monocytes and granulocytes that contain surfactant--the latter by ingestion of surfactant-coated S. aureus--the intracellular production of H2O2 is impaired due to inhibition of the assembly of the NADPH oxidase. Together these results demonstrate that surfactant inside monocytes and granulocytes inhibits the capacity of these cells to kill bacteria intracellularly by impairing oxygen-dependent killing mechanisms.